Labelling of lipids and phospholipids with [3H]arachidonic acid and the biosynthesis of eicosanoids in U937 cells differentiated by phorbol ester.
Phorbol esters induce morphologic and biochemical differentiation in U937 cells, a monocyte/macrophage-like line derived from a human histiocytic lymphoma. We are interested in the phorbol ester-stimulated release of arachidonic acid from cellular membranes and the subsequent synthesis of eicosanoids, as it may prove to correlate with the induced cellular differentiation. Undifferentiated log-phase U937 cells released little recently incorporated [3H]arachidonic acid, but phorbol 12-myristate 13-acetate increased its apparent rate of release to that of cells differentiated by exposure to phorbol myristate acetate for 3 days. Exposure of washed differentiated cells immediately prelabelled with [3H]arachidonic acid to additional phorbol myristate acetate did not augment the release of [3H]arachidonic acid. The basal release of nonradioactive fatty acids from differentiated cells was 5-10 times that of undifferentiated cells, and phorbol myristate acetate increased their release from both types of cell 2- to 3-fold. Differentiated cells immediately prelabelled with [3H]arachidonic acid exhibited greater incorporation into phosphatidylinositol and phosphatidylcholine, and contained more radioactive free arachidonic acid, compared with undifferentiated cells. Undifferentiated cells contained more radioactivity in phosphatidylserine, phosphatidylethanolamine and neutral lipids. Phorbol myristate acetate caused differentiated cells to release [3H]arachidonic acid from phosphatidylinositol, phosphatidylserine, phosphatidylcholine and phosphatidylethanolamine, but release from neutral lipids was reduced, and the content of [3H]arachidonic acid increased. In undifferentiated cells incubated with phorbol myristate acetate, radioactivity associated with phosphatidylserine, phosphatidylethanolamine and neutral lipid was reduced and [3H]arachidonic acid was unchanged. Synthesis of cyclooxygenase products exceeded that of lipoxygenase products in both differentiated and undifferentiated cells. Phorbol myristate acetate increased the synthesis of both types of product, cyclooxygenase-dependent more than lipoxygenase-dependent, especially in differentiated cells. The biological significance of these changes in lipid metabolism that accompany phorbol myristate acetate-induced differentiation are yet to be established.